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3bOowo 2. Bmy0gMoo 3obgMaerols 30339ermds 0BsdYl Broeol glidMsg@do

39¢)5eo Gseool bog®dg 63. 0990353L/56
0890393l
63060 248,3 +
353030 4227 +
dsgbomdo 285,2 +
35e0wgdo 766,5 +
Bs@emonmdo 589,0 +
dobgobwdo 285,3 -
396 3beobfgscro 253,7 -
3963bwo 328,1 -
boggwo 232,0 -
3900 286,3 -
Jéomdo 4255 -

69gmeE0b ggMIgbdEmero bodwxdgdols 4sdmygma3s
By gmmo©  498m0yggbgds  0BdYEEL  FmmmeEo(  sboerdm3Mgn0owo,hMoedo

3908000 36 yogobyeo).  byowgmwo  ofjmbyds,dgdgy  LRTIERRIW®E
3739530905 9duEG®sdGHMMTo b BooxzMMOL Mm©obdo, 9ds@gds 0,1M  3serovdols

RobRsGol dmmgmo (PBS)  pH=7,2.  »sbsggo®@mdom 1/10 (35Ls/mEmermds),
339w g0s  3mIMaaboBsz0s MomJdol gHm350M™M3560 Bslol Jowgdsdy. bstgzo
0R0WHMJds O (396GH®ORMY0M©Ids 300006/For 10 foo. Lmdgbs@sbdo aMm3gds
36O EHJoBE0 5J3H03Mmd0L 2oBLEBOZOOLIMZOL.
3OEIoBMM0  5JBHo3mdol  3oblabm3zMs  0BIdYEIL BMIEGO0ED
80)dw gdudmsgdBo

36OMGIME0DMOHO 59EH03m00L d9dmdgdol oBboo godmygbgdmw 0dbs
EWMP- bwdb3mo@o, 0Hmdgeoag 390mocmBgzs 2obLo3mom®9dmeo  9a6emmdoo-
365JBH03Mws© Mblbso ®Bgdm@s 30 -0l gobds3emds80,M03 Bo3dM0LOS
36OMEJOBMWO 5JGH03Md0L 25DMIZ0LsmM30L. FoBTo 30¢0L MoMmEYbmds MmocMm-
B0bBg gosmzwoom 30 fo-do 8950996l 0.0057 dozM@amel,Ms3 0dgbs
050 35639690905,0m8  Jgbosderms  dogohbomom  Bmermzgsb  Hgd@ows
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19MIPBEGHMwo  5dBH03MmdoL  A5HBMIZ0LL.dMIORMOPOL  FgomEOol  LsdsEgdom
3960LsDE3Ms ool  3MbEgbGHME0s LB3gdBHO™IgEGHMMEs 578 b63-By. ULozzwrgs
bobxgddo (0ol 3MBEIBGHME0s  gobolsBMzms  boGol  TMsEHOL  sedmdobols
LEObIOGHMo blbstgdoom (0.03, 0.062, 0.125, 0.25, 0.5, 1, 2 3p/0) 5390

1535¢00MM  IOMYODY. 0BVJWIL BMMEGI0H FoMgd 9JuEGodGHTdo dmbs

3OMGHYDNYWo  5dGH03mO0L  QoBMBZs.  F9gagd0  Bmigdmos  gbMowdo s
Do3moaqboos 46mo103mo:

3b®oo 3. 0BsdYmL BMEOL 3MMEHJsBIL 35039GHMIOO

196396- A GO U/dqo | Total U/mg 3p.30@o5/R | X0
Aol §ygsdm | U/100 | Jp/dew U/d¢go* s9w60 60
Beagpeoeads BOS 33003
(UY)
0Bsdgsl | 0.00285 | 0.043 0.143 | 25.65 0.33 77.4 25.65
B3MNEGO0
0.07
——C
0.06
0.05
0.04
0.03
0.02
0.01
0
0 20 40 60 80 100 120

BobsBO 1. 0BdgEl BMOEEOL 3B GBIV BIMIGDEHNIO 5JEH03MdS
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Axis Title

-0.15 0.2

Axis Title

@ Seriesl

Linear (Series1)

BobsBo 2. 0BsdYmL BmmEol 36mEgsBsl BgMIgEGHIEo 99&030Bs-Km

OMAMO3 FHOOO0EID O 0553039000  BbL, 0BIdYE Fmmerol gduE®sd@do
560 35050 3OMAGHIMWOHYMO 5dEH03Mmd0L dJmbg B9MTEEO.

A9339M5¢eols s pH- m3GH0dMAol ©oagbs 0Bsdgesls  g3moneols
3O0EIME0BMM0 B9MHAIBEOLSMZOL

B0 0gbs 0%sdgmmals GgHIGBEHOL IGMEIMEOBMHO 59¢H03MdOL (33100-

@985 303965EIH ©0535BMEB0 25C-40°C-%by, 5'C-0b 06 HZowom. Jg09-

2900 Fo63magB0wmos osgMsBsby.

100
90
80
70
60
50
40
30

90

30

20 15
0 I
25 30 35 40

T(°C)

36OMGHGobMo o9EHogmds (U/ML)

053535 1. $ga3gMmsBHnMols 353wghs 0Bsdmsl moemols 3GmEgsBsl gMdgbGme

5J303mdsbYg
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25-35° C ©00535Dmbdo 1° C-0560 3300009300 ©90b©,0Mm3 39mIbEH0
05300 35Jb0ToEME 59EH03MAL 53¢9bL 27° C-Bg. (Bsbobo 3).

100
90
80
70
60
50
40
30
20
10

0
25 26 27 28 29 30 31 32 33 34 35

36000 o@ogmds Uml

T(CO)

BobsBo 3. 3393905GHMOOL g93emgbs 0BdYL BMEIOL 3BmEgsBob 5dE0gmdIBY
5369039 d9LFogeoe 0dbs 0BsdYEL BMmEOL 3OHMEJ B BgMAbEMo 5Jd-
03M00L (33¢00¢9ds pH 5-sb6 pH 8.0-009 00535HmbTo. domgdmwo 990939006
BoBL, M 303Dl BodLoToMO 5gBH0gmds 3erobgds pH 6.5-7,5 ©0535Dmbdo,
603 B3O GdSL 335d93L,OHMT 0DBBYEL 3OIME DS Fodm3z09gbmm Fgs®mgdom
5050 pH-0ol 8Jmbg go69dmdos. (0sgMsds 2).

100
90

80
70
60
5
4
3
2
1
5 5.5 6 6.5 7 7.5 8

pH

3™ BB 59EBHogzmdo %
o O O O o o

053505 2. pH - obs 253965 0Dsdgmsl Bmoerols 3GHm@gsbals 3gMagb@ e sg@ogmdsby
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36mGsBsl Bggdbo3mMmo 36g3sms@Eol omgds

36OMEJOBIL  39d603MM0  3M)35M9BHOL  Jobomgds  3sdm3099bgm  9duEG®odGHdo
G000l 250Mmengd3s (NH4)2S04-0b  bbgoolibgs  3Mm396¢ o 3ox96Hgd0m
.(ob.gbGowo 9). gbMowdo dm3gdmwo  Bsbgz9bgdegdo  SLobogl  sdmbowydols
L i3sd0o dglodsdol 4oxgMgdgdl. GH9dbogmeo 369g3smo@ol 8owmgdol 3Mmgudo
Y39y 95050 3OHMGHJoBMo bgg®0mo 5dGH03mds sxodboMs  (NHi)2504-0b
40% @oxg69gdoLsol (2.01+£0.15U/8y), 009935 ©0seobBol 999 9dEH03mds 000mddols
5056 890603690M@s. Bsdsy0gMHMmO, BIMTI6E0 9dEH03mds bsMBMbgdMm©s ool
40bmm3z560 gmobmemom 1:4 0sbsg356M@Md0m sdmergdzol d9dmbggzsdo .

3bOowo 4. 0BdYML BMEIOL 3OMEGIBL 3MHY3sMaEol domgdols gEs3gdo.
(86038369 md900 FoMdm©agbogos Lsdwsemls Lsbood + liEebrsMErmo 3ssb®s , p <0.05)

399996000L 9Bo3gdo 36MEgsbMo R539M0 GOwS bgg®o
39BHogmds 3OmEgsb@o | (mg/ml) 00
(U/ml) 39BHogmds 5gBogm
(V) ds
(U/mg)
adbE®sgdo 0.27+0.01 135 +7 2.5+0.12 0.67+0.0
12
59mbomdols
boerggs@ols
RMJ30900
20% 0.085 4.25 +0.18 0.7 +0.012 0.06
+0.0012 +0.001
40% 1.68+0.10. 84 +3.01 1+0.1 2.01+0.1
5
60% 0.97 +0.08 48.5 +2.5 1.2 £0.10 1.9+0.14
80% 072+0.001 43.6 £0.1 1.6+0.14 0.072+0.
0012

B3oMGOL  BM3J30900
0565835 MB0M
1:4 1.5 0.1 75+3 1.2 0.1 1.8+0.12
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I BHeHMgmmybo

300900 3MMEGHJoDMwo 36935M5E0L LolBmegg 99dmfjds
SDS-PAGE 99436 ma3m®mqBol bsdr1oegdom. 30¢00l bgsalibgs dmeg3o9em6o
dsbiols Fo6 396900l g58tmygbgdom A560LIBOZMS FMEg3GO Tobs Q5f-

996000 B9MIgbEOL ImMerg39IHo oo 9509bs -23 kDa.

A ‘ 80kDa

60 kDa

)

BMO5000 2. 0H53gmsl Bl 3G0EIMEoBMOO BgMIGEE0L gurgdBHPMMEBMMMA™MSAS

0D58393L BMoEIOL 3MMGHJsBL 1301598900l 35bLBLZMS

39-OBY YO0 3g0MEOM

0D5dJIL MOl  3OMEHJIBIL  M30199900L  33emg30L  3OM3gbdo  B3zgbL dog®
©5830JL0MGOM 0465  BoobGHgMglm  BoJBHO-  0BdYWIL  BMOWOL  3OMEHGODS
990Bg30mo  9mddggds Lbgs x9M3gbEHgdbg s ofj393s domo  5gGHo3mdoL
393¢096M9dL 56 IMGYMBZL. Gb BoJBHO 0153009306039 35i30JboMgn EWMP-
LBLEBHMOGOL 8993339 9Mgdo B3gMTIBEHIOOL  MMNO0IOHMJII)EIdOLLL (0b. EFbMowo
10), bmerm dg0amd 0©9bGH0R0E0Mgds dm3zsbobgm 3geronmBMMo Igmmpom
(0b.lmE. 15).00989w0 ogm 93gbstgmwo 3OHMEJsHgd0 (dodm, dobgzmolibydls),
bmgmb 3OmEgsbs (penicillium candidum 5-1-0b doge HoGrdm-

900 539M3gb3H0) s 3639w ©O ( JodmEHHmHodlbobo) .
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3bMowo 5. 0BsdYL BMNEOL 3G BIL gogegbs Lbgsslibgs BgMAgEEOL
36OmEgoBrIE 5BH03MDsBY

36m@BgsBst fystim | protein U/mg protein
mg/ml mg/ml
0501353905007 509953900l

37909

dodm 0.0064 40,63 0,005

d0b3Molbgdls 0.043 40.47 0,031

penicillium 2,5 55,5 3,7

candidum 5-1-

obofomombogms 0.077 14.84 0,06

Jodm@Emodlobo 1,2 62,2 1,5

3HO00I6 M35¢b5m07g BBL,MHMAI 50b0dbM B39MTG6EJOL sd30
153050 o050 3BIMEHJIDBYWO 5dBH03Md.Lb3s BIMTIDGHIODY 0DBsdYWSL BMod-
0B F59MYMmzoo 1390H396E0L Bgy93w9bol 30HY5E0BIEF00LIMZOL Yodm-
3094969 390-0RH0OHO FgMmEO (0b. LMo 3). LYILEHMIEIE {odMYyqbgdwyew
0965 35%9060,6530¢00890:0H9390 535080.(A-dodml 36OHMEHYsbo,
C-0060360L69aLsL 3O:Mm3HGoBs, E- Lmzml 30:m3gobs, G-3bm39emMo 36m@Egobs.
[ - goer3gnwo 39®3gbGol 39MIPGHNwo 9gHogmds; II- ggMIPGHNwo sg¢ogmds
0Dl BMMNOL 3O MEJSBIO TTs3900L 89d©9Y. )

L6500 3. 39@-0xwHBoHO 39000Mm©Om 3M10BHYSBYIo 5gGH03mMmdOL 3sblisBLgms

17



MmO 3 LYOSP0ID BBL, 306EHOMEE Fgscgd0m HaymeEgdols
©05393HM0 99930609005 A 5 C GMeg03d0,bmem dmds@gdwwos
E ©5 G- H0¢09080,6053 8cfdmdl 30639¢» 990mb393580 1390396&wo sg@o-
3Md0l 59d39000905%9,brrenm Fgmeg 99dmbgz935d0 30 -05¢3xd5bY.

0BdYl ROl 3BHMEHIMEoBGo ggMdgbEol dmddgwogds @bty
LoOobYMGHOE30M  33¢09g308  ©@o33Bom  gBHO3BY BoBoMgdm odbs  33wg3s

bm®deol 34300l 2@ bmmo BMod3ool Aol Fglodegdemds 0BodgEsls
360 GHIMoHMOHO BgMdgb@olb 2s0mygbgdoo.

3BH9bol  JoboEgds FHBSPIOMPS GG MOO (3m30  BJzooms QS
09om.gd3z0wdo sOBYdMEo Lobsdgderol,blbso 30wgdols s bbzs msbdwgzo
6030009690930L dmE0wgdol J0Bbom 3mdo 0MgEbadMmEs odobstyg fgserdo,30M9
9ol 390 2obgdMmEs  2503306M35tg. Sbgmo  bgdHboo FJowgdMe A Egbl
005390m©s B9MIg6EHMwo BLbsMo Mobsxgsmomdom 1/10 ( dsbs/TmEmeErmds) ©s
bgdmEs 0639905:300.556M95J30m 560H9do 0BdYEsl BgMHIg6EHOL 3MmbEgbGHMsE0s 1 g,
30BHI6DY  2oosbyo®m0dgdom  Fgoygbs  1.43  U/dw.30m@GHgsbol  gogergboo
30BHIbo, OHMmOE  3mdob  blboo  3owm3zsbo  bogmoghgds, ULHOIRs© s
9%39dGMOs©  00egds blbs 3930  BGMsAI6EJBS©. (300l IRMM3gdoL
LoBJog Mr9od300L 5601980 2560LsBPOZMS MMl IgNMPOm.

Lm0 4. 0BsdgEsls BmoErol 30mEoBsL $9dbozm®o 3Mg3sMs@ol 8mddgwgds awmEgbbg
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3bOoo 6. LsMYsgdom 580 30€ol IYMM3gdOL baMolbo EwyEIBol 0BdYEL
ROl 30500 9MB53905dg s ©s31)Ts3900L dgdgR

306539E®0 0oh396909c0 (dp/dew)

Gowol  3mbagb@mogos  Lobgsdzom ségdo | 19,420
306HME0HedEy

3ool  3mb63gbBHmogos  LaMgsgsom ségdo | 31,0611
30MMEoBol 9909

L5MYOJ30M 5090 (30€P0L IRMMZJOOL 3069E03> MMT0 SBsbEos BobsHYY 4.

GOol  3m6396G®9300L  2oTMBsmM3zges© 304969000  Fqlsdsdols Log3oodMH™
dOHMVL.

30Ol sgMMm3900L 30693035

0.4

0.35

©
w

©
N}
(%

30ob 3mb3abE®msE0s (3y/dem)
o 2 o
= w N

g
o
a

o
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©OO(fo)
BabsBo 4 . ool M3MEPYEMBOL (33¢00eEgds Mo LsMgsdzom s6gdo
LoGgod3om sm9do (300l 3mbiEgbEHMsE00lL bsbMoo (AC=11.64 dp/dew) dgEY39w9dl
60 0509l 3OMmEHBol  3oMmmobm@mo  Bgdmddggdol  Fggao©
33H96MM0 BOJ300L MbLbsO (30¢0gd0L FMJabsBg blbosw 333mMb9bEHJds .
30993960l 3OHMEIMEOBNHO Es3Eols 0EYEEGHOBOEFOMYdS
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53853900 990093 9JIJAHOMBMOMAMAsDY  bsows  BBL @ gbmeo
RMOJ300Ls (00030 1) s 0BBYWSL 3OHMGHIMOBNHO BIMINBEHOL (dowozo 3)
565093000, bmem 3o ImOOL- B bol  30OMEoHYdo  bsfowgdols
965093©0900. 0BdYEL 3BIMEHINODNOHO B9MINBE0 Mog30Lo 1B3xE0BR0Z0M  SbEbL
090Ma350M5L  yz9ws  BMOd3ool  mTs  30OMEoDBL ©5  903953L  LodmEomm
3MMEJ3HJ0s0Y - ©IMMWYIMNWNH  3933H0Ydsd©) @S  5d0bmIs539059Y,
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g 3meneyMo dslols 3ot 3g6gdo.
0003900L  3w9dgdo sOLYIMWO HBrmegdo d9EY39wgdl 580bMTz93900L M9bIMBdSBY.

50b0dbmwo BB gdo LEdMegdsl 435093l 3035MOMEM®, MHMI JglodEgdgE0s
399396 M 3MM0L 3093900l HoMmdmgdol Ggdbmemyools 89949853900.

0DdYL Mool 36rmEgsbl 353mygbgdoo MawEgbm 3ol
3B
ALmgBwom d5HODBY OO FMNHBM36ss OLgm MYWME b 3MHDY, OHMIgELss
bmMdwol B3J30olysb ©sdbogdmmo 1Mol 299m3bmMo m30Lgdgdo 9dbgds. gL
5oL By, MOMIgElog B396  300035PMdM, OMIgoi  LEFMogdl  Az35dg3l
3963530050Mmm» My Egbm 3OOl Fo®mdmgdol  EHgdbmermyos 0Bodgwsls (Vitis).
Labrusca L, ) 3mo@ol 36:m@g5900b 250mygbgdoo.
990056900l doBbom  2odMz53b39m MO0 bsbob  3WGmo-  BMAME3
B39 906030, 51939 MRBH6M. B39 906030 3960l 30006
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Lm0 7. wmamn@gbm 3m80,000098990 0Bsdgmsls Beoeol 3G m@gsbsls
5353500,
3°9ma3b356M0  3OMEJBHo  290moMbgm®s  dgAHo  BH3Z09MHIO0M,5Z0MS®
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040,650056  0BsdgEsl  BgMHIg6EHOL  3Mg3oMoBL 096  803yzgds  d39bsmgMo

309396¢3900b 335¢0.

bGsmo 9. B3gmmgdmogo 3100 (1) s Mamm@Egbem 37960,80000v9w0 0BsdYEsls
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beOdeol  3Ool  ©sdsbsliosmgdgmo  dzgbs®gmwo  sOMIsEHdol  bm@Ggdom
A9IFLAHMOS - mbsg brm@om, BgMO - beaMdEol 39O Jgs®mgdom Gwbo.
R99MO0 B9bMEgdoLs s FogMmgdol Momybmdols gsblisbma®s

0D5dgEl BMoEol 3O MGHYSBIL 953mygbgdom 30gdMeE Mawrr@EHgbm
gmddo

0D50gl BMNW0EH Jogdmwo gduB®sd@gdo bolosm©gds BgbmEr Mo
Bogmomgdol  8993390mdom. OHMmEgLs3  39bgbom  3mIoL o3 deggdsls
300 3HJoH00m @ gbol 3ol J0DBb0,0B509wsl gJuGModGHol gdmbggzsdo
B3960 gmEs©©gds d003g4Mm Bsliosdm3zbm sMMIsGOL 4ohg6s0. G0 2oHMB390ds
9VEGHMES,OHMmI 500 3Jmbs  FgbmEmGo  BogPmgdol  3mbEIbEGH®ogool
95¢39gdsb.

M3 999bgds FogdMgdols Mromgbmdols 33¢0gdsls, BogsM9M,5d000 b
50bLbgdMEIL MR BHIbM 3MMH3OHMEOYIEHOL FmE3IdM 290m B39WMWYdM0Z 3MHS6
990oMgdom ( omdgs 98 9BHS3BY B39b  TbmErm©  BoJBHOL  IILEHWMIO0M
090030535620 900m,05250 56 Bsg303H9M00s LoMIoLbgwo 33ag3s). bMoedo
Domdmpqboos B39bL dogH Bo@sMgdeo asHmdz9d0lL 99w9a9d0:

3HM0o 7. 3¢03039M0o 3ol S beaMderol MwyEgbm gemdol domdodom®mo 356M589EMmgdo

3961509¢M0 LogOomm  odMgdo | aerm3mbo LogOm™
gmdo 03/0 0p/0 Bobmergdo
Jg/0¢
B3999egdM030 (3mdo 1,418 0,177 0.14
My B9bem 3mdo 1,607 0,948 0,7

Bsgommggemdo  g93MEIgdIo Bmaoghmo 96gdnmo xodol 35Bol
B0Egd0L 3OMGHJIBMMO S 3EEIBIBNMO 5dEogmdol L3Moboyo

0D0JIL  3OMmEHoBol Bgdmddggdom B gbol sderol  JgbfFogensd
0SS  MP03MO0  30mbgzs: 35Bol  Lbgs x0d90do3 bBm3 96 s6ol  bgoglo
90990l 3MMFHJOHgd0? 53  doBbom  PBosGoms  L3M0b0EY0.M306MsEHGMdS
90356039 JoOmmeo 350l 08 9bgdme x0d9dL,6OMAdOE  A9IMOoMBIM©bL
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053056000 dYMIMO0M 3500Myg6)MH0 F03MMMEMA60DTGd0oLs s Fo3bg IgMgdols
90056 0. dsbogns 9090 0465 Logomzgarmli Bbgosbbgs Mgayombdo .
3960LsDP3MS OHMAMOEZ 3OMEJOIBMYWO  5JGH03M0,50939 oo MbsMo, DgYs3w9bs
dmgbobsm 2@ gbol ©odwsby.  bMowdo  Fomdmoagbowos Bgzqbl dog®
BoGoM90e00 Bodwmdsml d99a9d0:

3b®owo 8. Js®HorvEo 35Bol BMY0gMmo x0dol BMmErgd3o 3MmEeBHYo ©s
30 E965BM0 sEogzmdols sygbs

35ols xodo 30ws p/dem | 3OMmBHYPDY | 30oEs (3OS AC

o 3oMHm- 3oMm- Jp/0qw

53303m-85 | obsd-y | wobol

Ul 9/8e 39900

Jp/0qw

05333960 0,32 0,01 17,61 20,1 2,49
3MW03MYOHO 0,35 0,014 20,07 24,15 4,08
OJsfomgwo 0,31 0,016 16,15 17,8 1,65
bobgo 0,37 0,013 18,21 19,76 1,55
dglbyMo Fo30 0,37 0,016 29,31 33,7 3,39
3b9bolddm mgmeo 0,39 0,016 26,65 28,06 1,41
d9369bRbo 0,35 0,023 25,1 30,7 5,6
F303H00mM0 0,37 0,018 31,48 34,39 2,91
RobmMo 0,36 0,014 19,49 21,91 2,42
JESORME0S 0,38 0,021 25,28 28,91 3,63

OMamO3  3bOM0EoEsh  BsbL,0mgdols  899(3390Mds  g3gms  50M9dE  md0gd@do
00mJadol  9OHMbs06M05,mEbs3 Fo®owo  3OMGHJIBMWO  9dEH03MdOm  259M0MmBG3056

3WOXMWS @S 3936096Bb0,M53 Fglodsdols solsbs 3093 3s00 809 yaryBHgbol
300MOHMWoHol M35wLsBGOOLOm.
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0DsdgEsll Mool  3OHMGYsbol  Bsdrgsmgdoo Mol sdBsgdols
B0 Hgdbmgrmaonm®o liggds

B39bL dogH FoMdmygboe 153MFomdo 5d396GH0 393990 0s SHsEo M30L5dgdOL
dJmbg  36HMGHgoBol  sMBYOMBOL  ILIIMMYOSDY. 306506 gl s0OL  HBLYOMEO
R9MIGBEGHOL  Jgufogol  JoM3zgwo  Bsdoxo , 98 9gBHBBY 9O  Bogm35wgm
d0bBsbdgfimbos  BH9dbmwmyon®o Ldgdol gEHIOo  3gOLooL  FoMdmygbs.
B39bL 09 FgIM935Hg00s  DMPs©O  BgJbmEmao®o doymds, GM™MIgEoE3
Sbobogl 9930909 BsdMgH39wm  39dbmwmyomE 9BHo3gdl s 9O  godmbo@egl
LSdMEM™ LYIMIHIGX™ EH9IbmE MYl .

Bsg6M0L
©335¢ 302

’!..‘.’.’.

36BgsBsls
33905

bgdg0s 3 . Mamey@gbe 39Mmol Bomgdols demm3-liggds
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10.

11.
12.

5153365

. LOMI@GHMO™M  33¢0g30L  BIMAW9dTO 30639 0dbs  009bEH0z0E0MGOMO

0Dsdgeols (Vitis Labrusca L.) gmm@gddo 360H:m@EgmeoBw6o sgd@ogmdol ddmbg gows
)60  0dbs 0Bsdgsls (Vitis Labrusca L.) gmoegddo 9dodg dg@owgdols
8993390ds

©oygbo  0dbs  0Bodgewsls  (Vitis Labrusca L.) gmoergddo R0l FtelyTule)
3OMGIMoHBMOH0  3gMdgbBHol  9J@H03mdol bodolbo  35Hgobols s EWMP-ol
908>6(00

99LFo3w0 0dbs 0BsdIWIL  BmmMEIOL 3OHMEGHIMMOBMOHO BIMTIBEGHOL  Bmyog e o
3obolosmxdYE0,MHMYMOOEBS 39839 MOoLS s pH- m330dmdo

39-oxRNYHBMMo  FgOMPOom  ©IyJbo  0dbs  0Bodgels ROOoL
3OMGHIoBNOHo  539MIg6EGHOL 0b30d0@ MmO o 493wgbs  d39bsergmen
36MMG9oH9dbY 5 2595593039090 253w gbs B03MMIM 3MM3)>Hgd DY

80090 0db65 0DdYEL BMMOL 3OMEHJ DL 39dbozMMo 3Mg35MoG0
bomdBHmOH™ 3319306 BoGyengddo 30039ws  0gbs  0wgbEH0xoE0MGdIEO
0bodgwsl  (Vitis Labrusca L.) gmo@ol 360HmEgsbsl  B9dmddgogds bomedeols
dLAIBNO0 BO300L 1L FowgdBY

0D5dJIL GOl 3OHMEHJoBol doge B gbmemo  30egdol  Low®dolgmwo
@©3dd  OILEHMOGOIE 06 MoMmEYbMdM030 s M30LMOdMO30  35M5YEHMYdOL
dobgzom.  9w9dBHOHMumOHgbol  d9dzgmdoo  0wIbEGHORBOE0M© 090mg35M50
30900L s Bbs adsdMeng3MEme 13Md96E9ddY.

0D50gIL BMOEOL 3OMEJMEODMOHO B9gMHIGHEH00 EEgboll ol F9E9Rd©
90090 0dbs bm®dwol gd30mol MG bm  3M30,0™m39w 8o 2obobaBO3MS
309d0L ,5396Mgd0ls s FogMmgdoL XG0 F993390MdS .

©oygb0 0dbs 1p. BHgbbg 0BsdIWIl BMMEOl 3OHMEJOIBIL  godmyggbgdols
M3&005¢MH0 mbs( 1,43 U/dew ) s 0639995300L cobrm- 2 Lo,

B59MYyse0dd bmMdol Mm@ gbm 3mMmol Dmyswo @gdbmemyom®mo Bdqds.

@©50LObs 0BBYL BMMEEOL 3OMEJOBIL 259mygbgdol 39MHL3JEH03 MY IBHIb™
360Hm©J300L  FoMdmgdsdo,mmIgulbsg  99bsebmbgdmwo  9d69ds  BHEMO®OE0YIEo
360HmJBHoL  boagdmzbm  ®m30L99900 ©s bgwdobsfizomdo 0dbgds  3g9wos300m
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Abstract intervali 1

The doctoral thesis refers to the discovery of a proteolytic enzyme in the leaves of
the natural hybrid variety of grape - Isabella (Vitis Labrusca L.), the study of some of its
physico-chemical properties, and the prospect of its practical use for breaking down
wheat gluten.

Celiac disease is a chronic multifactorial inflammatory disease characterized by
intestinal and non-intestinal manifestations - production of specific blood serum
antibodies and autoimmune response, lesions of the small intestine mucosa, and others.
Celiac disease is considered a systemic disorder and is associated with the intake of
gluten, which is contained in bread and bakery products, pasta and confectionery, beer,
cereals. The disease mostly occurs in people who are genetically sensitive to gluten
.Human digestive tract enzymes cannot completely destroy gluten fraction proteins As a
result of improper fermentation, the so-called Gluten peptides, which comprise 10% of
dietary gluten initiates intestine and immune ractions.This type of activation is not
observed in healthy people - insoluble peptide fragments are excreted together with, for
example, urine. Thus, pathogenic action can be avoided if we break down gluten into
amino acid components.

It is known that with the help of proteolytic enzymes, it is possible to break down
various protein substrates into small peptides and amino acids , which is of great
importance in various biotechnological processes. It is especially important to find
proteases that break down the gluten fraction of wheat into small peptide fragments and
amino acids, while maintaining or improving the taste properties of the food product.
The fact that the source of proteases is cheap, widely available and safe raw materials,
such as edible and medicinal plants, is gaining relevance. .

Within the framework of the doctoral work, a number of medicinal and edible
plants distributed in Georgia were screened in order to detect proteins with protease
activity in them. Raw materials with high proteolytic activity were selected, some of
their physical and chemical characteristics were determined (mineral composition, heavy
metal content, degree of proteolytic activity, temperature and Ph-optimum, etc.) Finally,

the appropriate raw material was selected - Isabella ( Vitis Labrusca L.) , which is a
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hybrid cultivated plant and stands out for its resistance to various diseases or agricultural
pests, the fruit is characterized by good taste, although the leaf has not yet been widely
used.

During the study of the biological properties of Isabella leaves, the presence of
proteolytic enzyme was determined. It should be noted that the vine leaves are a waste
product of the agricultural industry, which is collected in large quantities and so far it is
not possible to fully utilize them. Considering the cheapness of the raw materials, the
task was set to use the biological properties of these leaves in various fields. One such
direction has been the breakdown of gluten in the production of bakery products to
avoid the effects of diseases such as celiac disease.

In the next stage of the doctoral research, the gluten protein complex was
obtained from the dough made with wheat flour, the gluten in traditional dough was
enzymatically decomposed using Isabella's proteolytic enzyme and the proteolytic effect
was evaluated according to the change in protein concentration in the reaction zone,
since peptides and amino acids formed as a result of gluten decomposition would
accumulate in the reaction zone under the influence of protease.

SDS electrophoresis —carried out after fermentation .

Recommendations on the prospect of using Isabella's proteolytic enzyme for the

production of gluten-free products were developed.
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